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CoMFAS (Coparative molecular field analysis ) £>tlTli*3 
(#Rlf x EL D. Ill Cramer^. J. Am. Chem. Soc. . 1988. 110, 5959 ) o 
C o MF A&dfc^Tti. CoMFA7-f —A> K*3g£S Tft^Mllia© 3 & 
K&m&ftd Z ti<'at>tiZ a CoMFA7^-Jl/KIi. EJEWttfc^ffl L J: ? 

C oMF A&K&^Tli. SJGRtt^fflL J; 9 iirs^CDigg&fc^fc* 
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*S*<DfiJfcg$n?tt*U if>WCoMFA7-( -^KOWtti^s ft 

L^L#a<£> C oMF A&l-fc^Ttts TO^aUct 5 - <h£a<itl<t U 
& S^©£Jfc#&£^«i] L i 9 t "f *r ©^F <h 1 

<h © MTO*ffl£©RJt^©SJfc© WWW $ ft So 

Z(Dfzit>^ #?©*£;**<*£ <Sttofc»3 LTftfe^^illcL^U^H 1 ©^ 
"Ctt. *BE©KJfi^©^©Wfc**J*rf<& - i^Sti^fc, 

■o©CoMFA7^-^Kt*toTl^fc*s ftttfflfcfZV't h©&42&< 

^<ht"5li^^ : ^©lJ-'<X{r e fct)S^St)©^*5A:«>> » 

$ fc. C o M F A gfeii^Jgg^ir 5 ffi&^ilJ t 38£«ff-K Mm S ft S 4> © 
-?**K ^^k*©^»fc^»^*R^tt©^iW«t^JiBa*i-fci±C oMF A&£& 

*;iT\ 4^©BWl4_h82Sfe3l®«©W-raBaH*»*Lx &fi&t^©#^ 

i < «* ©»^ra^RJ6#tt©aifc©^*w^iiia-^ 

f&Hj§©ftg 
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SUfa7o>7M 7«mtK:BWEWIHPi«lcyD-^j&*i»»ts ^©buIS^ 

©&* © «cy p - 7/&§Ks m^f o - r j&lcttS U * itul^* 

5 £T ©TO t © !«©»**■ * ji¥ - £#s&x ISEM** - 

j^RaUfflcMW&Ft LT^fe. ft^©ISSa«lfi8fi*^MI©iFE7 p >tm 
7i3ffi®±©&* © MIH^ d - fflWB? o - zr&Kf&B. L fc3r«© A(* 

r»^»B**«>^ MiHJS^®© 0 ^ftb© w©^Sc® tax-raffia*^ 
>r- >; 71*® i u naiae^ j*e© -sfiae-r >f- y 78ffi*§fc < w° ^ 
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>f- 'J 7#ffi<h U fuSBKTStfBn© ? SliliB-f 'J 7«®*l»< a > 

■CH : F»®4*«). Mtm^imii.. ^©»®7 7>f ! ;U7-JUX^^fc 
& t -5 -5 £ <!: £ + 5 o 

RlK^tO^M^il" 5tttt©^K**^^ ^tlb©OT©BilfS^ 
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< 88^47a >fw 7S£®£ U fliaJg ; ?acffi±l-3TS^WIB«K:^o 

* 7#®±©ft£*§^SJS^©#1itt^£LT#&, ©^©SoIB? a 

3i(W#tt*w-r*"^a-yja? tHjiB^3F*«te!t^ s£t©h^ <k©Ra©7 7 > 
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t- * - * t> qr*aea»»T?* - ® aw awe* * *K8fe-r * «t 9 
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T^H^KJSft&^Sflt 5Ci ktZo 

■zhK), eii (c) ttjKwaa©^>-ry7»ffi^7a>x^ r^mt^-rm 

■e*i). Bl (d) UB1 (c) ic*tt*-»**ttlHLTw*H-e**K SI 

(e) liM^®±l^^HPSS»^L^^ D - :/ ^ i - $&®mt$ 

(Field-characterization for reaction analysis and understanding) 



1 I 
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2 0 (01 (e) #$D £i££t*o Z.<D^mmm2 0li> mz-li* ipfctf* 
0 tWfcOWl- 4 «fc o TfcjfcS ft Sfifl-fPSlJMS t £ - t fcRrtBT?* Zo 

M&^%fflffi2 0Tmfrniz£mzf&&m%.r$2 1 mi (e) $jgo * 

3f3E<02BSl»«*ffl^fi£^T, tt£fc®tti&£$$l32 2 (Ell (e) $J(B) 
«t*o HiJia«J5SS*£IH2 2tt^f©atJ#tt*#»^»^saKIW4T*So 

s^s® 2 3 q o ^ fiasa^F^mtK* ©wsesw®^ ffl© 7 

p>r^T^ffliS5 (Ell (e) #$D if So 

£1\Bll(a). (b) , (c), (d) . (e) MU, 

2 a, 2 b, 2 c • • *WT*6£3ftT*fiJc*ftTV** 0 
HI (b) tfc^Ts ^31*1^2 aCl^W^^i L0|;UilftM2 

SI*®** U mmzfrf- 1 £$fijct SflbOJS? K# & 7 7>rA 7 -;ux 

*^^-5FRAUl^fc^Ttt> Ell (b) |z*1-«J:-5K> ST2a©l? 

8S*ftSo JSm$®4<D¥&tt. ^®Ifffl7r >7*^7->'UX¥S^fflfc© 

x h p-A*rtf*atiin»*ny!:Hsa-??**o 1 s^toe^ 2 a, 

2 b, 2 c ■ ■ lcol>TIie3*ffl4«^ft£o 
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mi (c) , (d) ic*^^ &*<om*<on=?tt40 5Zto<o* : ? <o 
m?im t#xt >^ 'J e t u &esm 4©^^ f,J7 

F R A U JCfc^Tti, 1 a>BTO • * 

K (FFfield ) iWttH? (FFelectro ) taittWH? CFFsteric) T* 
*tU CftfcliFRAUlttfe (FF) i*tfft*. FRAU#i (FF) tt. # 
^ l^«fi£-T5^0^2 a. 2b, 2 c • • K^Ti^StlSo 

aifflA^fi (FFfield ) \U £*©H?2a, 2b. 2c-07a>f>( 
7«BS5±te#«1'*^o-^70«Ki:tT^i&ni. ffilBifiWK (F F 
field) tfXZ^kVoZtlU ft? l®£W®fcfo¥&<»*K&V 

fr^WS? (FFelectro ) li. ^Olf07D>f^ 7^®5±©^« 

g^2a, 2 b, 2c- - ©TO^HCM**;^-**^ -«>#®** 

;U^-«r^-re^ : ?©^ a >T-^7^®5±©^a-^7lco^TUn^LT 

JM-^tu a, (i) (Ccfc^r^^n^o 



FFelectro= ^331. 8417 xchar 8 e (j) / r ij} /FFfield fccl/bol) 



1 0 

£ (1) Kfc^T. n a t om&frflZmfctzmTtom&ZTfil. c h a 
rge (j) li£*©jjiff©mffi£*U F Ffield {±1^0253 £Wg£^to 
SimttH^ (FFelectro) #*£^<t^-5 - £I;U mZ-ti&Mffi*%t 

£#ttH^ (FFsteric) li. ^ffljgW 1 ©? a >x4 7^E5J:©&*©7' 

LTiM.&ft*. (FFsteric) \U £H^HMM3©#©7 r >x 

^^-^Xi*^-*^^*^*©^^^*^ 1 ^*^*^ ^ (2) 



FPfield natoo . 

F F electro- [ S S J ^x*. 11. 84xlO D exp (-12. 0/ ) 

i=l 3-i r ij 



- (125X (— L ) 0 > ] /F Ffield 

f ij 

(^cal/aol) . 

(2) 



m^ztmmvb?), £ (2) Kfcwri^ t'o-tth^lts P 3 &* 

ti^TUS, 5$ (2) Kfc^T. ettJH^OigS^a-rMMa©^^-^* 
ri (tfc(irj) {iMM3l-4sl.»T3eai*tifc7r>7 , ;U9--»UX¥a*^ 
U rij tttt^-j-5JH^©7o>-r-f T*fi5±©iSB©"/o-^jai: i#B 
©B^OMOffittfcw-To i^WH? (FFsteric) ttfciV^S d tli, 

U*s* 12(0»:$UT, SHAWK (F Ffield ) tlx. &*(DG=?2 
a, 2b, 2 c • • ©7D>r--f 7«ffi5±lilS«t*^a-^7 0ffl»[*» 
ffiLfcOT?fcofc*<. (F Ffield) £ LTs **©irF2a, 2 b, 



■sea; 



1 1 

(FFfield) iLT7a>f^7^ffi5©i^W^t^ 70> ^ 

•So 

«»©«l««^Kaia^Wt *W £ L t lift PR 6 W 
Wl!*4o :©JHs «W8BIBHIII2 2iLT. pV ^mi^T^n 

*C±oT5HPSHifi2 0*ftJ&*-So *C #Dy-TH©*» ACMC 
onputing Surveys, vol. 23. no. 3(1991), PP- 345-405. (HIR : 4*«JWK* Vo 

ron0 i es — -D<D^mi^^-mm\mirmm, bit 1993 

f£9J3^»IW> ni/t'*.-* --^i>x. &&tiJ)^ ^ 1 9 9 3. pp. 
13 1-18 5) ^.i)l^\^l«tSI?2a, 2b. 2c 

Lm^=H$mz ^mniz^m^m it#o> 

jg^ 2 a, 2b, 2 c • . o^SSfcii^iSSfcS*****^ ^ 77> 
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wi^cattositttiWt^^A 111 ** (FF) 

H 3 SOT 4 fc** J: 9 fc. £KM g fc li B JBFF*£C 4 2 ttSO&K 

BKtfli^s,. **o«K«tt*na:t)©«tt*WLT^*®-if. frau 

H3RtfH4l=:tt* 32*" a" > * b" • ■ •" c" > " f " . " g" 

^ko^-c> tti5 2fl©is^©£*fc^^ FRAU 4^ (FF) 

*©fcJ6C 4 -fx ±jSO«B«©MW&C«^Wtt«a*Bb initio 
RHF/3-21G**©^mii (MO) tWlCioT&filfcLfco &Htt*©* 
*OR?OFRAU«tt (FF) ^LfcSfi^SFtlfcSMSr^WSBS^JST 

7a-7&7\z+l<DSMSlMffi*M** MWH? (FFelectro) £ 
**>fco yo-T'ifiLts p 3 K**ffli\ (FFsteric) 
fefco ^BSaKO^OJS^OFRAUtttt (FF) t LTli. gJ3S^4JC 

5 2«|©lS^©FRAU#te (FF) &$U6±o 
*&IC^ «gi|^iL-COFRAU«tt (FF) fcffi^T. ±iB<DAM»*©* 




1 3 

7 17 — ^7 (Kohonen neural network) (T. Kohonen. Bioi. Cybern. 1982, 43, 59. 
n*—^>~*-7Jls^y (Kohonen neural network) li N ^&5c?£ 

%y-?y-f (Kohonen map) \zWfc?Zo 3-t>-*>?y^W5f-^^ 
SL^^-^OF^^W^ W&tf* U--7h'J9?X (Oltsch^. Proc. 
Transputer Anvender Tref fen/for Id Transputer Congress TAT/WTC 93 Aachen. 
Springer-Verlag, New York, 1993, pp. 194-203. KX o Tlg^$tl^o 

S3 2 Rjfrfttt^fflffl ^ y "7 £ L Tfc £ ftfc =J * *- * > v 7 (Kohonen ma 
p ) 1 0^^1"o 0Kfc^T> #*0/h$^#tt&J^li-i 

IC N 1 8x 1 8ffl©-a-o>*<atf ?>tlTV^5 0 

3i®OFRAU#tt (FF) T?*Sa3H£Wlfc (FF field ) tMfiWF 
(FFelectro ) i&ft&S? (FFsteric) {CioTs *tlt>Ofi|C**iEf 5 
-o©32fe5c^^ h;l/#1»i&3tt*o 3®i©FRAU#tt (FF) 
tlfc— o<D3&7r/<? h^l/K n*-*y^y7l 0 oCA^-* 

:j*-*>v«y7l OOS*<0-a-d>c1 5 2fl«DA3j7*-*£8c©«k , 5 
-o><!:*©i&$-.x-o>cD^ h;l/*„ *®A2J"7 , -*©3&7G'<* HMD 
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9CLT^T©AAf-^ (152®) tfM&tttt&tU H2lw^-T3*-*> 

0 a tmkto 1 0 b £ iiH-<0«** In 10c <h»JO 1 0 d t lift 

H2l-*-f=»*-*>"**^l OKfct^T. 1S#" a" s ° b" • • •* e" > 
" f" s " g" T*3t*3ftfc*ffc&#l*N H3XtfB4fc*-rH--<D#ffle^ 

S2i^*j^-c. 7K3g (h) k^©#**bl *n*ft*S£L-o>* 

A (Mg) (H3lw4JltS "a" ) t*0M (B) 

B*fc«teLWS*WiPF (H3lc*tfS "b" ) £T-*ft*'ft^<-^H2 

^;U-:7£^li£LTV6;:£tf<t>fr*o *"tt*>^ (Mg) 
KM^LT^Stfe*®* (H3l=*ttS "c" ) (B) fctt^LT^S 

Q&Mfr (H3»wis»JS "d* ) £X*fteH^-7£^fi£LT^£ 0 

7/*i/i>A (Mg) If©W^L<^i, EJBfcfcttaafflCTiC*' 

n^tlS^J (H3K*tfa "e" K GrignardStlg (H3ic4stf« "f " ) > 



1 5 

i£g (03irfetj-^ "g" ) fC^--r*®fiSLT^5o 3 5>»£, GrignardtS 

*<^t;*Hll!:St5 4>©tf*5^^ »]©)i^?liGrignard58&i7;U* 
><Dvr*'>?Aire£tK JLCHC^LfcJfiSliTS XOv^^OAit^S 
AT- t> JHH«xt£«8T* S C <£: <h IS L l t <E o T ^ 5 o C © d 

SblC^ CCIcJi^LT^^^A^ GrignardiSH^-^ 46S$0l/-:A S 
TV^Ci^t»*^ 0 fciX-l*. GrignardsilSI{iT;b+>'I^©*iifflt)®^£< 
£i±© J: F R A U4ftt*M*a<f>££K: £ # 3«flM©£ttltt* < 

F R AU^W^-70SII?W*££ LT&i6W3*v£rfc]£ C t*<T'i^ 0 

i±i^-fe h ^ ttBttei- — * - a > b nx ^ 5 c t im& & n * B 
m 2 j^sh 4 z&m-ttmw t^s. x o f r a u \z& o t?# & n s f r a 



1 6 

U#tt (FF) t&mUMam&m&t®®^ SfcT.kmBHHft#fcSc 
EUb. L it £ 9 1- F R a u \u &=? l 0 <o*f- w&at 

*FRAU#it (FF) iLTail«Kl*tt^t5C.i:A<"e*> #?1 
(FF) fetf^"* 5©T?&5 0 

t) RrtBttKea»j-iafi s^ici^ - ©lasiif** jb^t 3 > t? * - * c 

J;-?-Ctti6Taai-FRAUl#tt (F F) *»#f 5 C iri^fcfeiCttSo 
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it # © $q a 

ffiiU 

BUlS? p - y L fclMMSW t ffi^H^fltfifct 5 ^T©MT©m 
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1 0. TiinffiSfcliSW^lis t&E7a>7M 7SHS±l-#«-r5fie^a- 




1 9 

13. lossy p-^K^ s P m 8p J RX*5^ispRff*S 

1 4. ©t^tt^^awftt tsaa^^i^L^ -etib©^©HuiE 
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1 8. ^4fl|Ji^*JllWic*oJH^*^ffl1"SlS : F»ffi*SS*^ miia® 

to. 

©^©Buia? d > f- << tj*®±©&* © Mia^n - y&mi^ mtz? □ 

- ^I^l^ L S^TOR^ ©^ t ©TOM 

±©ft£te3lT3M^©i^WBTi LT#to. 

ttlftg^ t L"Ofcto. 

5 d i^#^<b-r-5^?©MJc?t^?«So 




2 1 

ffi®<hU 




2 2 

m& l tzwrnemmMr - * * s £*ftf$Hfc- a - * * h ■? - * * 
2 0. ^<»w.m&*^mzK*^°*? u * %mL ^ y * ZL ~ 9 

Bit. 

^flttt-r^TOlg^ t©M©7r vf^b^-^Xx*;^-**^ KBE7 



2 3 



• » 

2 4 

(2 2) Kl^llJU ^ai®±lw$ 5 7 D > r 7« (5) ±i^^o-^ 
HSWOffSWHfi LTj&26> £*<D7a 7 7 >f^7-AXi* 

t5o 



